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IMPROVED DISTILLATION DEVICE 



FIELD AND BACKGROUND OF THE INVENTION 



5 The invention relates to the field of distillation apparatus 
and in particular to a distillation tube device having an 
enclosed tube portion for retention of heat and having an 
interior trough portion running the length of the tube 
portion in order to gather distillate from the walls of tube 
10 as water condenses. 

PRIOR ART 

While there are distillation devices that comprise tubes, 
15 there are none that applicant is aware of having the same 
construction including: a closed outer tube having an 
inverted top section for dripping the condensate and an 
interior trough that collects the distilled water as it comes 
off the top of the interior wall of the outer tube. Also, the 
20 construction includes the outer wall tube having an inverted 
top section which facilitates the gathering of the water by 
falling from the inverted section of the top of the roof or 
upper section. 

25 SUMMARY OF THE INVENTION 

A distillation device comprising an enclosed tube of 
elliptical or circular cross section. The outer tube has a 
top portion of approximately 1/5 of the total size of the 

30 tube. The top portion of the outer tube has an inverted shape 
so that the inverted portion points downward. The upper 
section of the outer tube should be of a material that 
permits the heating of the tube by solar radiation and allows 
the radiation to enter the tube and heat the liquid. The 

35 lower portion could comprise materials that reflect radiation 
upward toward the liquid and may include absorptive 
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materials. 

In addition, the outer tube may comprise materials that 
decrease the transmittance of solar rays in response to 
5 changes in sunlight or temperature to optimize the 

distillation. Inside the outer tube is a trough that runs the 
length of the tube -and collects condensate, including 
purified water that condenses off the inside portion of the 
inverted top section. The device may find use in purifying 

10 saline water or other types of liquids. The device may be 
used to purify liquids that contain volatiles, such as 
hydrocarbons in which case the purified fraction would be in 
the main tube rather than in the trough; the volatiles being 
in the trough. Both trough and tube should be raised at one 

15 end in order to urge the liquid fractions toward one end of 
the device for collection. 

It is an object of the invention to provide a distillation 
device that will be able to provide purified water or other 
20 liquids quickly and inexpensively and optionally using 
recyclable materials; 

Another object of the invention to provide a distillation 
device that uses solar heating as a means for distilling and 
25 purifying liquids including water. 

Another object of the invention to provide a distillation 
device having a closed environment so as to safely purify 
liquids containing volatiles, such as hydrocarbons, without 
30 releasing such into the atmosphere. 

Another object is to provide a distillation device having an 
enclosed tube for the distillation of' liquids, such tube is 
believed to facilitate the purification of liquids that may 
3 5 be contaminated with volatiles, e.g. hydrocarbons. 
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Another object is to provide a distillation device that can 



provide for the desalination of water, or purification of 
other liquids that contain volatile contaminants. 

Other advantages will be seen by those skilled in the art 
once the invention is shown and described. 



Fig, 1 Overall view of distillation tube; 

Fig. 2 cross sectional view with optional tube with dual 

troughs; 

Fig. 3 version with one trough; 
15 Fig. 4 tubes in series used in a distillation operation. 



DESCRIPTION OF THE PREFERRED EMBODIMENT 

The overall construction of the outer tube 10 and inner parts 
20 is shown in fig. 1, The upper portion 14 of this tube has a 
portion 4 that is of inverted shape and this portion may be 
described as having a "V" shaped cross section so that the 
point of the "V" points downward toward the central axis of 
the outer tube. The arc length of this inverted portion would 
25 preferably be about 3 6^-120° of the circumference of the 
outer tube. 

The lower portion 12 of this tube will hold the liquid 16 
including water that may have salt in it (brine) or other 
30 liquids that need to be purified, see figs. 2-3. The main 
axis of the tube is defined as a line that runs through the 
middle of the tube and parallel to the sides. It is preferred 
that the cross section of the tube be of elliptical or oval 
shape . 



be quickly set up and disassembled as the need be in order to 




\ DESCRIPTION OF DRAWINGS 




35 



-4- 




Fig. 2 shows a cross section of one version of the 
distillation device where there are two trough sections 1 
that run along the inner sides of the outer tube and are 
opposite one another. It is preferred that the troughs be 
5 located at a point about half way up the sides of the tube or 
a little higher and they should run about parallel to the 
main axis of the tube. 

In that version shown in fig. 3, the trough portion would run 
10 parallel to the main axis. This trough should be suspended 

from the tube so as to be above the liquid in the tube. It is 
believed that the trough will be at about the central axis of 
the tube or some distance above the central axis as shown in 
fig. 3. 

15 

Fig. 2 and 3 show^the outer tube having a liquid (liquid 
level shown as 16) inside. Such liquid will probably come 
about half way up the sides of the tube when the apparatus is 
initially in use. Greater or lesser volumes of liquid may be 
20 used. 

It is preferred that the bottom portion of the tube be coated 
with a reflective material 3 (see fig. 1) that will reflect 
the rays of the sun upward and toward the liquid in the lower 

25 portion of the tube. Such coating may be reflective and this 
coating would preferably be on the outer surface of the lower 
portion of the tube. The coating may be on the outer surface 
in order to prevent contamination the liquid inside in the 
event that the material should corrode. This coating may be 

30 used with both versions shown in figs. 2 and 3. 

The lower section should be of light transmissive material 
e.g. the upper section. In addition to the reflective 
coating; the lower section 12 may also be of a darker color 
35 like black or a similar color so as to encourage the 

absorption of heat on the lower portion of the tube. Again, 
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it may be preferred that the coloring be on the outer surface 
of the tube. This construction of the lower section may be 
used on both versions shown in fig. 2 and 3. 

5 It is preferred that the upper portion 14 of the tube, 
including the inverted section, be of a material that is 
transmissive to light so that radiation (like that from 
sunlight) can heat the liquid that is in the bottom portion 
of the tube as seen in figs. 2 and 3. This upper portion may 
10 be e.g. 144°-216° in arc length of the overall circumference 
of the tube so that this section is likely to be larger than 
the inverted portion itself. Such light transmissive 
materials include plastic, glass, and other transparent 
materials . 



As another option, the upper portion of the outer tube may be 
coated with a material that will decrease the transmittance 
of radiation in the event that the outside surface of the 
outer tube becomes too hot to function or so hot as to pose a 
20 danger of explosion. Such materials may be chosen from 

materials that are used in modern eyeglasses, such as those 
that get darker when exposed to sunlight. 

It is believed that certain transmissive materials may be 
25 said to be "photochromic " which means that the materials are 
designed to get darker in the event that they are exposed 
to sunlight. Such materials may contain impurities in the 
transmissive material that enables them to change in color in 
response to light. Those skilled in the art may attempt to 
30 find an optimum material for use in the invention through 
trial and error methods in order to find a combination that 
is suitable to prevent overheating of the tube. Such 
photochromic materials may be used in both versions. 



35 Another option includes making the lower portion of the outer 
tube of parabolic construction so as to more precisely focus 
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the sunlight upon the liquid in the tube. Line 20 in fig. 3 
shows approximate extent of this shape on the bottom portion 



means in connection with the inside of the tube in order to 
5 produce a vacuum (or at least an area of lower pressure) 
inside the device and so aid in the evaporation of the 
distillate. These options may be used on both versions. 

A series of tubes may be set up for distillation and may be 
10 constructed as shown in fig. 4. One end of both the outer 
tube and trough are of higher height than the other end so 
that as to encourage the flow of liquid from one end to the 
other through the action of gravity. This configuration shows 
how water distilled from brine, for example, coming though 
15 the left tube, may be further purified in the tube on the 
left. Such a set up may include several such distillation 
tubes in series as shown in fig. 4. In the case of brine, the 
pipe at 20 permits drainage of reservoir. Pipe at 22 channels 
condensate 1 to the second unit to become reservoir 2 for 
20 subsequent distillation. 

The purified liquid may then be collected at one end of the 
apparatus 23 as it flows through the apparatus. Each end of 
the tubes in the system should be closed. Smaller tubes such 
25 as 20, 22 and 23 in fig. 4 will connect with a sidewall 10 in 
order to permit the intorduction or removal of fluid. The 
sidewalls or outer walls 10 may be constructed of glass or 
plastic or other materials found suitable for the purpose. 



30 Use of the term "ovoid" in connection with the cross section 
of the tube is meant to include by definition both oval and 
circular-shaped cross sections. 



of the tube**^ Another option includes the use of a vacuum 
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